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[DZ12] T. Drǎghici, W. Zhang, A note on exact forms on almost complex manifolds. Math.
Res. Lett. 19(3), 691–697 (2012)

http://www-fourier.ujf-grenoble.fr/~demailly/manuscripts/agbook.pdf
http://www-fourier.ujf-grenoble.fr/~demailly/manuscripts/agbook.pdf


238 References

[EFV12] N. Enrietti, A. Fino, L. Vezzoni, Tamed symplectic forms and strong Kahler with
torsion metrics. J. Symplectic Geom. 10(2), 203–224 (2012)

[Ehr47] C. Ehresmann, Sur les espaces fibrés différentiables. C. R. Acad. Sci. Paris 224,
1611–1612 (1947)

[Ehr49] Ch. Ehresmann, Sur la théorie des espaces fibrés. Topologie algébrique, Colloques
Internationaux du Centre National de la Recherche Scientifique, no. 12 (Centre de
la Recherche Scientifique, Paris, 1949), pp. 3–15.

[ES93] M.G. Eastwood, M.A. Singer, The Fröhlicher spectral sequence on a twistor space.
J. Differ. Geom. 38(3), 653–669 (1993)

[EVS80] M.G. Eastwood, G. Vigna Suria, Cohomologically complete and pseudoconvex
domains. Comment. Math. Helv. 55(3), 413–426 (1980)

[FdLS96] M. Fernández, M. de León, M. Saralegui, A six-dimensional compact symplectic
solvmanifold without Kähler structures. Osaka J. Math. 33(1), 19–35 (1996)

[Fed69] H. Federer, Geometric Measure Theory. Die Grundlehren der mathematischen
Wissenschaften, Band 153 (Springer, New York, 1969)

[FG86] M. Fernández, A. Gray, The Iwasawa manifold, in Differential Geometry, Peñíscola
1985. Lecture Notes in Mathematics, vol. 1209 (Springer, Berlin, 1986), pp. 157–
159

[FG04] A. Fino, G. Grantcharov, Properties of manifolds with skew-symmetric torsion and
special holonomy. Adv. Math. 189(2), 439–450 (2004)

[FIdL98] M. Fernández, R. Ibáñez, M. de León, The canonical spectral sequences for Poisson
manifolds. Israel J. Math. 106, 133–155 (1998)

[FLSV11] A. Fino, Y.Y. Li, S. Salamon, L. Vezzoni, The Calabi-Yau equation on 4-manifolds
over 2-tori. Trans. Am. Math. Soc. 365(3), 1551–1575 (2013)

[FLY12] J. Fu, J. Li, S.-T. Yau, Balanced metrics on non-Kähler Calabi-Yau threefolds.
J. Differ. Geom. 90(1), 81–129 (2012)

[FMS03] M. Fernández, V. Muñoz, J.A. Santisteban, Cohomologically Kähler manifolds
with no Kähler metrics. Int. J. Math. Math. Sci. 2003(52), 3315–3325 (2003)

[FOT08] Y. Félix, J. Oprea, D. Tanré, Algebraic Models in Geometry. Oxford Graduate Texts
in Mathematics, vol. 17 (Oxford University Press, Oxford, 2008)

[FPS04] A. Fino, M. Parton, S. Salamon, Families of strong KT structures in six dimensions.
Comment. Math. Helv. 79(2), 317–340 (2004)

[Fra11] M.G. Franzini, Deformazioni di varietà bilanciate e loro proprietà coomologiche.
Tesi di Laurea Magistrale in Matematica, Università degli Studi di Parma, 2011

[Frö55] A. Frölicher, Relations between the cohomology groups of Dolbeault and topolog-
ical invariants. Proc. Natl. Acad. Sci. USA 41(9), 641–644 (1955)

[FT09] A.M. Fino, A. Tomassini, Non-Kähler solvmanifolds with generalized Kähler
structure. J. Symplectic Geom. 7(2), 1–14 (2009)

[FT10] A. Fino, A. Tomassini, On some cohomological properties of almost complex
manifolds. J. Geom. Anal. 20(1), 107–131 (2010)

[Fub04] G. Fubini, Sulle metriche definite da una forma Hermitiana. Nota. Ven. Ist. Atti
63((8)6) (1904), 501–513

[Fuj78] A. Fujiki, On automorphism groups of compact Kähler manifolds. Invent. Math.
44(3), 225–258 (1978)

[FY11] J. Fu, S.-T. Yau, A note on small deformations of balanced manifolds. C. R. Math.
Acad. Sci. Paris 349(13–14), 793–796 (2011)

[Gau77] P. Gauduchon, Le théorème de l’excentricité nulle. C. R. Acad. Sci. Paris Sér. A-B
285(5), A387–A390 (1977)

[GH80] A. Gray, L.M. Hervella, The sixteen classes of almost Hermitian manifolds and
their linear invariants. Ann. Mat. Pura Appl. (4) 123(1), 35–58 (1980)

[GH94] Ph.A. Griffiths, J. Harris, Principles of Algebraic Geometry. Wiley Classics Library
(Wiley, New York, 1994). Reprint of the 1978 original

[GK96] M. Goze, Y. Khakimdjanov, Nilpotent Lie Algebras. Mathematics and its Applica-
tions, vol. 361 (Kluwer, Dordrecht, 1996)



References 239

[Gle52] A.M. Gleason, Groups without small subgroups. Ann. Math. (2) 56, 193–212
(1952)

[Gon98] M.-P. Gong, Classification of nilpotent Lie algebras of dimension 7 (over alge-
braically closed fields and R), ProQuest LLC, Ann Arbor, MI, Thesis (Ph.D.),
University of Waterloo, Canada, 1998

[Goo85] Th.G. Goodwillie, Cyclic homology, derivations, and the free loopspace. Topology
24(2), 187–215 (1985)

[GOV97] V.V. Gorbatsevich, A.L. Onishchik, E.B. Vinberg, Foundations of Lie Theory and
Lie Transformation Groups (Springer, Berlin, 1997). Translated from the Russian
by A. Kozlowski, Reprint of the 1993 translation [ıt Lie groups and Lie algebras. I.
Encyclopaedia of Mathematical Sciences, 20 (Springer, Berlin, 1993); MR1306737
(95f:22001)]

[Gri66] Ph.A. Griffiths, The extension problem in complex analysis. II. Embeddings with
positive normal bundle. Am. J. Math. 88(2), 366–446 (1966)

[Gro85] M. Gromov, Pseudoholomorphic curves in symplectic manifolds. Invent. Math.
82(2), 307–347 (1985)

[Gua04a] M. Gualtieri, Generalized complex geometry, Oxford University D. Phil Thesis,
2004, arXiv:math/0401221v1 [math.DG]

[Gua04b] M. Gualtieri, Generalized geometry and the Hodge decomposition,
arXiv:math/0409093v1 [math.DG], 2004

[Gua07] D. Guan, Modification and the cohomology groups of compact solvmanifolds.
Electron. Res. Announc. Am. Math. Soc. 13, 74–81 (2007)

[Gua11] M. Gualtieri, Generalized complex geometry. Ann. Math. (2) 174(1), 75–123
(2011)

[Gui01] V. Guillemin, Symplectic Hodge theory and the dı-lemma, preprint (Massachusetts
Insitute of Technology), 2001

[Han57] J.-i. Hano, On Kaehlerian homogeneous spaces of unimodular Lie groups. Am.
J. Math. 79, 885–900 (1957)

[Har96] R. Harshavardhan, Geometric structures of Lie type on 5-manifolds, Ph.D. Thesis,
Cambridge University, 1996

[Has89] K. Hasegawa, Minimal models of nilmanifolds. Proc. Am. Math. Soc. 106(1), 65–
71 (1989)

[Has06] K. Hasegawa, A note on compact solvmanifolds with Kähler structures. Osaka
J. Math. 43(1), 131–135 (2006)

[Has10] K. Hasegawa, Small deformations and non-left-invariant complex structures on six-
dimensional compact solvmanifolds. Differ. Geom. Appl. 28(2), 220–227 (2010)

[Hat60] A. Hattori, Spectral sequence in the de Rham cohomology of fibre bundles. J. Fac.
Sci. Univ. Tokyo Sect. I 8(2), 289–331 (1960)

[Hir62] H. Hironaka, An example of a non-Kählerian complex-analytic deformation of
Kählerian complex structures. Ann. Math. (2) 75(1), 190–208 (1962)

[Hir95] F. Hirzebruch, Topological Methods in Algebraic Geometry. Classics in Mathemat-
ics (Springer, Berlin, 1995). Translated from the German and Appendix One by
R.L.E. Schwarzenberger, With a preface to the third English edition by the author
and Schwarzenberger, Appendix Two by A. Borel, Reprint of the 1978 edition

[Hit03] N.J. Hitchin, Generalized Calabi-Yau manifolds. Q. J. Math. 54(3), 281–308
(2003)

[Hit10] N.J. Hitchin, Generalized geometry—an introduction, in Handbook of Pseudo-
Riemannian Geometry and Supersymmetry. IRMA Lectures in Mathematics and
Theoretical Physics, vol. 16 (European Mathematical Society, Zürich, 2010),
pp. 185–208

[HL83] F.R. Harvey, H.B. Lawson Jr., An intrinsic characterization of Kähler manifolds.
Invent. Math. 74(2), 169–198 (1983)

[HL11] F.R. Harvey, H.B. Lawson Jr., The foundations of p-convexity and
p-plurisubharmonicity in riemannian geometry, arXiv:1111.3895
[math.DG], 2011



240 References

[HL12] F.R. Harvey, H.B. Lawson Jr., Geometric plurisubharmonicity and convexity: an
introduction. Adv. Math. 230(4–6), 2428–2456 (2012)

[HMT11] R.K. Hind, C. Medori, A. Tomassini, On non-pure forms on almost complex
manifolds. Proc. Am. Math. Soc. (2011 to appear)

[Hod35] W.V.D. Hodge, Harmonic integrals associated with algebraic varieties. Proc. Lond.
Math. Soc. (2) 39, 249–271 (1935)

[Hod89] W.V.D. Hodge, The Theory and Applications of Harmonic Integrals. Cambridge
Mathematical Library (Cambridge University Press, Cambridge, 1989). Reprint of
the 1941 original, With a foreword by Michael Atiyah

[Hör65] L. Hörmander, L2 estimates and existence theorems for the N@ operator. Acta Math.
113(1), 89–152 (1965)

[Hör90] L. Hörmander, An Introduction to Complex Analysis in Several Variables, 3rd edn.
North-Holland Mathematical Library, vol. 7 (North-Holland Publishing, Amster-
dam, 1990)

[Hum78] J.E. Humphreys, Introduction to Lie Algebras and Representation Theory. Graduate
Texts in Mathematics, vol. 9 (Springer, New York, 1978). Second printing, revised

[Huy05] D. Huybrechts, Complex Geometry. Universitext (Springer, Berlin, 2005)
[Iit72] S. Iitaka, Genus and classification of algebraic varieties. I. Sûgaku 24(1), 14–27

(1972)
[IRTU03] R. Ibáñez, Y. Rudyak, A. Tralle, L. Ugarte, On certain geometric and homotopy

properties of closed symplectic manifolds, in Proceedings of the Pacific Institute for
the Mathematical Sciences Workshop “Invariants of Three-Manifolds”, Calgary,
AB, 1999, vol. 127 (2003), pp. 33–45

[Joy96a] D.D. Joyce, Compact 8-manifolds with holonomy Spin.7/. Invent. Math. 123(3),
507–552 (1996)

[Joy96b] D.D. Joyce, Compact Riemannian 7-manifolds with holonomy G2. I, II. J. Differ.
Geom. 43(2), 291–328, 329–375 (1996)

[Joy99] D.D. Joyce, A new construction of compact 8-manifolds with holonomy Spin.7/.
J. Differ. Geom. 53(1), 89–130 (1999)

[Joy00] D.D. Joyce, Compact Manifolds with Special Holonomy. Oxford Mathematical
Monographs (Oxford University Press, Oxford, 2000)

[Joy07] D.D. Joyce, Riemannian Holonomy Groups and Calibrated Geometry. Oxford
Graduate Texts in Mathematics, vol. 12 (Oxford University Press, Oxford, 2007)

[JY93] J. Jost, S.-T. Yau, A nonlinear elliptic system for maps from Hermitian to
Riemannian manifolds and rigidity theorems in Hermitian geometry. Acta Math.
170(2), 221–254 (1993)

[JY94] J. Jost, S.-T. Yau, Correction to: “A nonlinear elliptic system for maps from
Hermitian to Riemannian manifolds and rigidity theorems in Hermitian geometry”
[Acta Math. 170(2), 221–254 (1993); MR1226528 (94g:58053)]. Acta Math.
173(2), 307 (1994)

[Käh33] E. Kähler, Über eine bemerkenswerte Hermitesche Metrik. Abh. Math. Sem. Univ.
Hamburg 9(1), 176–186 (1933)

[Kas09] H. Kasuya, Formality and hard Lefschetz property of aspherical manifolds. Osaka
J. Math. 50(2), 439–455 (2013)

[Kas11] H. Kasuya, Hodge symmetry and decomposition on non-Kähler solvmanifolds,
arXiv:1109.5929v4 [math.DG], 2011

[Kas12a] H. Kasuya, De Rham and Dolbeault cohomology of solvmanifolds with local
systems, arXiv:1207.3988v3 [math.DG], 2012

[Kas12b] H. Kasuya, Degenerations of the Frölicher spectral sequences of solvmanifolds,
arXiv:1210.2661v2 [math.DG], 2012

[Kas12c] H. Kasuya, Differential Gerstenhaber algebras and generalized deformations of
solvmanifolds, arXiv:1211.4188v2 [math.DG], 2012

[Kas12d] H. Kasuya, Geometrical formality of solvmanifolds and solvable Lie type geome-
tries, in RIMS Kokyuroku Bessatsu B 39. Geometry of Transformation Groups and
Combinatorics (2012), pp. 21–34



References 241

[Kas13a] H. Kasuya, Minimal models, formality, and hard Lefschetz properties of solvmani-
folds with local systems. J. Differ. Geom. 93 (2), 269–297 (2013)

[Kas13b] H. Kasuya, Techniques of computations of Dolbeault cohomology of solvmani-
folds. Math. Z. 273(1–2), 437–447 (2013)

[Kir08] A. Kirillov Jr., An Introduction to Lie Groups and Lie Algebras. Cambridge Studies
in Advanced Mathematics, vol. 113 (Cambridge University Press, Cambridge,
2008)

[KMW10] Y.-H. Kim, R.J. McCann, M. Warren, Pseudo-Riemannian geometry calibrates
optimal transportation. Math. Res. Lett. 17 (6), 1183–1197 (2010)

[KN96] S. Kobayashi, K. Nomizu, Foundations of Differential Geometry. Vol. II. Wiley
Classics Library (Wiley, New York, 1996). Reprint of the 1969 original, A Wiley-
Interscience Publication

[KNS58] K. Kodaira, L. Nirenberg, D.C. Spencer, On the existence of deformations of
complex analytic structures. Ann. Math. (2) 68(2), 450–459 (1958)

[Kod54] K. Kodaira, On Kähler varieties of restricted type (an intrinsic characterization of
algebraic varieties). Ann. Math. (2) 60, 28–48 (1954)

[Kod63] K. Kodaira, On compact analytic surfaces. III. Ann. Math. (2) 78(1), 1–40 (1963)
[Kod64] K. Kodaira, On the structure of compact complex analytic surfaces. I. Am. J. Math.

86, 751–798 (1964)
[Kod05] K. Kodaira, Complex Manifolds and Deformation of Complex Structures. English

edn. Classics in Mathematics (Springer, Berlin, 2005). Translated from the 1981
Japanese original by Kazuo Akao

[Koo11] R. Kooistra, Regulator currents on compact complex manifolds, ProQuest LLC,
Ann Arbor, MI, Thesis (Ph.D.), University of Alberta, Canada, 2011

[Kos85] J.-L. Koszul, Crochet de Schouten-Nijenhuis et cohomologie, Astérisque (1985),
no. Numero Hors Serie. The mathematical heritage of Élie Cartan (Lyon, 1984),
257–271

[Kra10] M. Krahe, Para-pluriharmonic maps and twistor spaces, in Handbook of Pseudo-
Riemannian Geometry and Supersymmetry. IRMA Lectures in Mathematics and
Theoretical Physics, vol. 16 (European Mathematical Society, Zürich, 2010),
pp. 497–557

[KS58] K. Kodaira, D.C. Spencer, On deformations of complex analytic structures. I, II.
Ann. Math. (2) 67(2, 3), 328–401, 403–466 (1958)

[KS60] K. Kodaira, D.C. Spencer, On deformations of complex analytic structures. III.
Stability theorems for complex structures. Ann. Math. (2) 71(1), 43–76 (1960)

[KS04] G. Ketsetzis, S. Salamon, Complex structures on the Iwasawa manifold. Adv.
Geom. 4(2), 165–179 (2004)

[Kur62] M. Kuranishi, On the locally complete families of complex analytic structures. Ann.
Math. (2) 75(3), 536–577 (1962)

[Kur65] M. Kuranishi, New proof for the existence of locally complete families of complex
structures, in Proceedings of Conference on Complex Analysis, Minneapolis, 1964
(Springer, Berlin, 1965), pp. 142–154

[Lam99] A. Lamari, Courants kählériens et surfaces compactes. Ann. Inst. Fourier (Greno-
ble) 49(1, vii, x), 263–285 (1999)

[Lee04] J. Lee, Family Gromov-Witten invariants for Kähler surfaces. Duke Math. J. 123(1),
209–233 (2004)

[Lej10] M. Lejmi, Stability under deformations of extremal almost-Kähler metrics in
dimension 4. Math. Res. Lett. 17(4), 601–612 (2010)

[Ler50a] J. Leray, L’anneau spectral et l’anneau filtré d’homologie d’un espace localement
compact et d’une application continue. J. Math. Pures Appl. (9) 29, 1–80, 81–139
(1950)

[Ler50b] J. Leray, L’homologie d’un espace fibré dont la fibre est connexe. J. Math. Pures
Appl. (9) 29, 169–213 (1950)

[Lie80] S. Lie, Theorie der Transformationsgruppen I. Math. Ann. 16(4), 441–528 (1880)



242 References

[Lin13] Y. Lin, Symplectic harmonic theory and the Federer-Fleming deformation theorem,
arXiv:1112.2442v2 [math.SG], 2013

[LO94] G. Lupton, J. Oprea, Symplectic manifolds and formality. J. Pure Appl. Algebra
91(1–3), 193–207 (1994)

[LP92] C. LeBrun, Y.S. Poon, Twistors, Kähler manifolds, and bimeromorphic geometry.
II. J. Am. Math. Soc. 5(2), 317–325 (1992)

[LT12] T.-J. Li, A. Tomassini, Almost Kähler structures on four dimensional unimodular
Lie algebras. J. Geom. Phys. 62 (7), 1714–1731 (2012)

[Lus10] L. Lussardi, A Stampacchia-type inequality for a fourth-order elliptic operator on
Kähler manifolds and applications. Atti Accad. Naz. Lincei Cl. Sci. Fis. Mat. Natur.
Rend. Lincei (9) Mat. Appl. 21 (2), 159–173 (2010)

[LUV12] A. Latorre, L. Ugarte, R. Villacampa, On the Bott-Chern cohomology and balanced
Hermitian nilmanifolds, arXiv:1210.0395v1 [math.DG], 2012

[LZ09] T.-J. Li, W. Zhang, Comparing tamed and compatible symplectic cones and
cohomological properties of almost complex manifolds. Commun. Anal. Geom.
17(4), 651–683 (2009)

[LZ11] T.-J. Li, W. Zhang, J -symplectic cones of rational four manifolds, preprint, 2011
[Mac13] M. Macrì, Cohomological properties of unimodular six dimensional solvable Lie

algebras. Differ. Geom. Appl. 31(1), 112–129 (2013)
[Mag86] L. Magnin, Sur les algèbres de Lie nilpotentes de dimension �7. J. Geom. Phys.

3(1), 119–144 (1986)
[Mal49] A.I. Mal’tsev, On a class of homogeneous spaces. Izv. Akad. Nauk SSSR Ser.

Mat. 13, 9–32 (1949). Translation in Am. Math. Soc. Translation 1951(39), 33
pp. (1951)

[Man04] M. Manetti, Lectures on deformations of complex manifolds (deformations from
differential graded viewpoint). Rend. Mat. Appl. (7) 24(1), 1–183 (2004)

[Mat51] Y. Matsushima, On the discrete subgroups and homogeneous spaces of nilpotent
Lie groups. Nagoya Math. J. 2, 95–110 (1951)

[Mat95] O. Mathieu, Harmonic cohomology classes of symplectic manifolds. Comment.
Math. Helv. 70(1), 1–9 (1995)

[McC01] J. McCleary, A User’s Guide to Spectral Sequences, 2nd edn. Cambridge Studies in
Advanced Mathematics, vol. 58 (Cambridge University Press, Cambridge, 2001)

[Mer98] S.A. Merkulov, Formality of canonical symplectic complexes and Frobenius
manifolds. Int. Math. Res. Not. 14, 727–733 (1998)

[Mic82] M.L. Michelsohn, On the existence of special metrics in complex geometry. Acta
Math. 149(3–4), 261–295 (1982)

[Mil76] J. Milnor, Curvatures of left invariant metrics on Lie groups. Adv. Math. 21(3),
293–329 (1976)

[Miy74] Y. Miyaoka, Kähler metrics on elliptic surfaces. Proc. Jpn. Acad. 50(8), 533–536
(1974)

[MK06] J. Morrow, K. Kodaira, Complex Manifolds (AMS Chelsea Publishing, Providence,
2006). Reprint of the 1971 edition with errata

[Moı66] B.G. Moı̌šezon, On n-dimensional compact complex manifolds having n alge-
braically independent meromorphic functions. I, II, III. Izv. Akad. Nauk SSSR Ser.
Mat. 30(1, 2, 3), 133–174, 345–386, 621–656 (1966). Translation in Am. Math.
Soc., Transl., II. Ser. 63, 51–177 (1967)

[Mor58] V.V. Morozov, Classification of nilpotent Lie algebras of sixth order. Izv. Vysš.
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Demailly and Pǎun conjecture, 41
Demailly, J.-P., ix, 41, 42, 66
descending central series, 46
descending derived series, 46
dga, see differential graded algebra
differential

decomposable, 32
differential graded algebra, 31

associate to a Lie algebra, 49
cohomology, 32
de Rham complex, 32
elementary extension, 32
equivalence, 33
formality, 33

vanishing of the Massey products, 34
graded-commutativity, 32
graded-Leibniz rule, 32
Massey product, 33
minimal model, 33
minimality, 32
morphism, 32
quasi-isomorphism, 32



Index 253

Dirac current, 221
discrete co-compact subgroup

Mal’tsev theorem, 48
Dolbeault and Grothendieck lemma,

see theorem, Dolbeault and
Grothendieck lemma

Dolbeault cohomology, viii, 5
for nilmanifolds, 101
vanishing for q-complete domains, 8
vanishing for strictly pseudo-convex

domains, 8
Donaldson conjecture

for 4-dimensional unimodular Lie algebras,
173

Donaldson tamed to compatible question, 185
Donaldson, S. K., xvi, 151, 157, 158, 173, 185,

224, 225
dot, 74
Dotti, I. G., 55
double complex, 6

dot, 74
square, 75

double numbers, 3
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Drǎghici, Li, and Zhang theorem in
dimension 4, 212

non-lower-semi-continuity of dimR H
C

Jt
,

214
non-upper-semi-continuity of dimR H �

Jt
,

213
of subgroups of cohomology for D-complex

manifolds, 160
stronger semi-continuity, 216

semi-Kähler, xvi, 177, 228

intrinsic characterization, 230
semi-Kähler cone, 228
semi-Kähler structure, 157
semi-simple operator, 141
Serre duality, 6
sheaf-theoretic, 65
solvable

completely-solvable, 46
Lie algebra, 46
Lie group, 46
rigid type, 46
type (I), 46
type (R), 46

solvmanifold, xii, 46
1-dimensional, 52
2-dimensional, 52
3-dimensional, 52
4-dimensional, 52
5-dimensional, 55
6-dimensional, 63
@@-Lemma, 51, 77
Bott-Chern cohomology, 143
completely-solvable, 46
de Rham cohomology, 140
deformations, 39, 103
Dolbeault cohomology, 142
formality, 51
fundamental group, 47
Hard Lefschetz Condition, 51, 63
Hasegawa theorem, 51
HLC for 4-dimensional, 54
Hodge decomposition, 51, 77
Kähler, see theorem, Hasegawa

(characterization of Kähler
solvmanifolds)

left-invariant object, 48
left-invariant symplectic cohomologies, 91
Mal’tsev rigidity theorem, 47
Mostow theory on cohomology of

solvmanifolds, 99
of splitting type, 141
parallelizable, 47
Salamon notation, 48
three-dimensional holomorphically

parallelizable, 111, 147
spectral sequence

canonical spectral sequence, 24
Hodge and Frölicher spectral sequence, 7
Hodge to de Rham spectral sequences, 7

Spencer, D. C., xvii, 36, 196, 200
splitting type

solvmanifold, 141
splitting-type solvmanifold

@@-Lemma, 143



Index 259

Bott-Chern cohomology, 143
Dolbeault cohomology, 142

square, 75
stable

under small deformations of the
almost-complex structure, 196

under small deformations of the complex
structure, 196

stable (principal) torus-bundle series, 102
stable property under deformations, see

deformation, openness
step of nilpotency, 46
Streets, J., xvi, 225
strictly pseudo-convex, 8
string theory, 66
strong Kähler with torsion metric, 131, 226
stronger semi-continuity, 216

counterexample, 219
strongly-Gauduchon

and @@-Lemma, 228
non-closedness, 139

strongly-Gauduchon cone, 228
characterization, 229

strongly-Gauduchon metric, vii, xvi, 41, 131,
228

structure current, 221, 229
complex currents (Cp;J ), 222

structure cycle, 221
complex cycles (ZCp;J ), 222

Sullivan, D. P., x, xvi, 27, 31, 35, 74, 76, 87,
221, 222

symplectic, 9
as a generalized complex structure, 25

symplectic Calabi and Yau equation, 224
symplectic co-differential operator, 14
symplectic cohomologies, 91, 107
symplectic cohomology

d d�-Lemma, 19�
d C d�

�
-cohomology, 16�

d d�
�
-cohomology, 16

Hodge theory, 16
primitive

�
d C d�

�
-cohomology, 17

primitive
�
d d�

�
-cohomology, 18

primitive de Rham cohomology, 159
symplectic cones, xv, 157, 223

compatible cone, xv, 223
for Lie algebras, 158
linear symplectic cones, 173
qualitative comparison (Donaldson tamed

to compatible question), 224
quantitative comparison (Li and Zhang

theorem), 223
tamed cone, xv, 223

symplectic structure, vii, xi, 90, 170
canonical orientation, 13
compatible, 223
taming, 222

symplectic-?-operator, 14
symplectically-harmonic form, xi

for Kähler manifolds, 20
symplectomorphism, 17

tamed cone, xv, 223
tamed to compatible, xvi, 158, 224

almost-complex counterexample in
dimension higher than 4, 225

complex holomorphic-tamed non-Kähler
(Li and Zhang, and Streets and Tian
question), 225

for Lie algebras, 158, 225
for Moı̌šezon manifolds, 225
state of art, 224

taming symplectic structure, 222
Taubes current, 185, 225
Taubes, C. H., 185, 224
theorem

C1-pure-and-fullness for left-invariant
D-complex 4-dimensional
nilmanifolds, 160

@@-Lemma for Kähler, Moı̌šezon, class C,
77

@@-Lemma for Kähler manifolds, 34
Akizuki and Nakano identities, 30
Alessandrini and Bassanelli (non-openness

of balanced), 200
Andreotti and Grauert, 8
Belgun symmetrization trick, 50
Belgun symmetrization trick in the

almost-complex setting, 170
Benson and Gordon, 51
Bochner linearization theorem, 52
Bock (HLC for 4-dimensional

solvmanifolds), 54
Bogomolov, see theorem, Tian and Todorov
Bott-Chern characterization of @@-Lemma,

84
Bott-Chern cohomology of 6-dimensional

nilmanifolds, 131
Bott-Chern cohomology of

holomorphically parallelizable
solvmanifolds, 143

Bott-Chern cohomology of splitting-type
solvmanifolds, 143

Brylinski, and Fernández, Ibáñez, and
de León (degeneration of Hodge



260 Index

and Frölicher spectral sequence for
symplectic structures), 91

Buchdahl, 41
Cartan and Lie, see theorem, Lie and

Cartan
Cavalcanti (d d�-Lemma for symplectic

manifolds), 19
Cavalcanti (dH dJ

H -Lemma and
decomposition), 23

Cavalcanti (characterization of dH dJ
H -

Lemma), 24
Ceballos, Otal, Ugarte, and Villacampa

(non-closedness of strongly-
Gauduchon, and balanced),
139

Chow, vii
cohomological characterization of ı1ı2-

Lemma (for graded bi-differential
vector spaces), 89

cohomological characterization of
@J ;H @J ;H -Lemma for generalized
complex structures, 92

cohomologies of deformations of Iwasawa
manifold, 130

comparison of metric cones, 231
Console and Fino (Dolbeault cohomology

for nilmanifolds), 101
Console and Fino (inclusion of left-

invariant Dolbeault cohomology),
100

Console and Fino (openness of left-
invariance of cohomology),
102

Cordero, Fernández, Gray, and Ugarte, 101
Darboux, 9
decomposition of H 2

dR.XIR/ for
symplectic manifolds, 159

Deligne, Griffiths, Morgan, and Sullivan,
67

Deligne, Griffiths, Morgan, and Sullivan
(@@-Lemma and formality), 35, 77

Deligne, Griffiths, Morgan, and Sullivan
(behaviour under modification), 76

Deligne, Griffiths, Morgan, and Sullivan
(characterization of @@-Lemma

for double complexes), 74
Deligne, Griffiths, Morgan, and Sullivan

(characterization of @@-Lemma
for complex manifolds), 76

Deligne, Griffiths, Morgan, and Sullivan
(equivalent formulations of
@@-Lemma), 74, 76

Demailly and Pǎun, 42
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